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Description 

The invention relates to a vapour barrier 
comprising a layer of a vapour-tight (vapour 
impervious) material connected with a layer of 
water absorbing material, openings permitting 
the passage of vapour and water being provided 
in the layer of vapour-tight material. 

The invention is chiefly directed to a vapour 
barrier for use in connection with roof 
constructions comprising a vapour-tight outer 
covering. 

In roof constructions with such a vapour-tight 
outer covering, e.g. one or more layers of roofing 
felt, when the outer temperature drops, a 
condensation of water vapour and thereby an 
accumulation of moisture may take place on the 
underside of the outer" covering, unless special 
precautions are taken to avoid that moisture 
saturated air gets into contact with the underside 
of the cold outer covering. 

In roof constructions comprising cavities 
wholly or partly filled with a layer of porous heat 
insulating material, a vapour-tight foil is 
frequently interposed between the layer of heat 
insulating material and the underside of the roof 
construction, e.g. a ceiling lining, in order to 
prevent an accumulation of moisture in the zone 
between the ceiling lining and the outer covering. 
However, it is impossible in practice to prevent 
the occurrence of leakages in such a vapour-tight 
foil, through which leakages moisture loaded air 
penetrates into the zone between the vapour- 
tight foil and the outer covering.. 

To remove the moisture penetrating through 
the vapour-tight foil, the Danish building 
regulations prescribe that roof constructions of 
the kind described should be ventilated. In the' 
case of smaller roof areas this requirement can 
normally be fulfilled by providing ventilation 
openings in the roof overhang, which openings 
communicate with the interior of the roof 
construction. 

To obtain a suitable ventilation of larger roof 
areas it will usually be necessary to mount 
ventilating means, such as ventilating hoods, 
which are connected with the interior of the roof 
construction. 

When using ventilating hoods for the venting 
of roof constructions in which the roof covering is 
completely air-tight, such as a roofing felt 
covering, the flow of air. and thereby the flow of 
moisture through the leakages of the vapour- 
tight foil will be considerably increased, and the 
ventilation hoods may in such cases strongly 
aggravate the moisture problems rather than 
alleviating them. 

In the Danish patent specification No. 87,317 
there is disclosed a covering for application to 
the inner side of walls consisting of a water and 
vapour impervious material, such as a ship's side 
or a wall of an airplane, the said covering 
consisting of a layer of heat insulating material 
applied to the inner side of the ship's side or 
airplane wall and being provided on its inner side 
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with a perforated water vapour arresting layer, 
wicks being provided in the perforations of the 
water vapour arresting layer. These wicks serve 
to conduct condensed water formed in the 
interspace between the ship's side or the 
airplane wall and the perforated water and 
vapour arresting layer out of the said interspace 
and into a moisture distributing layer applied to 
the inner side of the water and vapour arresting 
layer and from which it can be removed by 
evaporation. 

If a covering of the above mentioned type were 
used as a vapour barrier in a roof construction 
having a watertight outer covering, it would offer 
a too small resistance to diffusion of water 
vapour to prevent that the amount of moisture, 
which in the cold part of the year diffuses 
through the water and vapour arresting layer and 
is condensed in the zone between this layer and 
the vapour-tight roof covering, will exceed the 
critical value for rot and fungal attack, and to 
prevent dripping before the moisture is 
evaporated when the accumulated moisture is 
driven out of the interspace between the two 
layers during the hot part of the year. 

It is the object of the invention to provide a 
vapour barrier of the kind mentioned in the 
introduction, which offers a sufficiently high 
resistance to diffusion of water vapour from one 
side of the vapour barrier towards the other to 
prevent an unacceptably high accumulation of 
moisture on the other side of the vapour barrier, 
and which enables condensed water formed on 
the other side of the vapour barrier to move in 
the opposite direction and to be evaporated from 
the first named side. 

This object is achieved by the vapour barrier 
according to the invention, the distinctive feature 
of which is that it comprises two vapour-tight 
layers and a water absorbing layer disposed 
therebetween, openings being provided in both 
vwpour-tight layers; the openings in one layer 
being arranged in displaced positions relatively 
to the openings in the other layer. 

The two vapour-tight layers may consist of 
perforated plastics foils. The holes may have 
circular shape, and the holes in one of the layers 
is preferably larger than the holes in the other. 
The holes in one of the layers, which is preferably 
disposed interiorly, have e.g. a diameter of 20-30 
mm, while the diameter of the holes in the other 
(exterior) layer is e.g. about 5 mm. Since the 
resistance to diffusion of vapour through the 
vapour barrier according to this embodiment of 
the invention depends on the logarithm of the 
ratio of the diameter of a circle having its center 
in the center of one of the small holes and 
tangentially touching the periphery of the larger 
holes, to the diameter of the smaller holes, as 
well as on the thickness of the water absorbing 
layer arranged between the two vapour-tight 
layers, it will be understood that by suitably 
selecting the said parameters vapour barriers can 
be obtained which satisfy varying needs and 
uses. 
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The openings in the two layers need not be 
circular. Thus, in a preferred embodiment they 
are linear and are produced by attaching parallel 
strips of a vapour-tight foil, e.g. strips of a 
polyolefine foil, on both sides of a layer of water 
absorbing material in such a manner that non- 
covered small interspaces of width a are left 
between the marginal edges of the strips. If 
strips of equal width, b, are used on both sides of 
the layer of water absorbing material, the strips 
on one side of the layer are preferably displaced 
by 

a + b 
2 

relative to the strips on the opposite side of the 
layer. Hereby the vapour diffusion resistance 
offered by the water absorbing material is 
utilized in the best possible way, and at the same 
time maximum security is obtained that moisture 
that may be accumulated in the layer is drained 
off in periods, where the moisture is driven in a 
direction towards the inner side of the vapour 
barrier. 

The water absorbingjayer in the vapour barrier 
according the invention consists preferably of a 
porous material consisting of or containing 
natural or modified cellulose fibres. Such a water 
absorbing iayer has a relatively high water 
absorption capacity and is easily availabte in 
varying thicknesses and with varying porosity. 

The water absorbing layer is preferably 
impregnated with a fungicide to prevent a 
tendency to fungoid growth in the layer and a 
spreading of such fungi to the outer side of the 
vapour barrier. 

As an example of a suitable water absorbing 
material for interposition between the two vapour 
arresting layers reference can be made to a 
cellulose fiber layer having a thickness of 7 mm 
and having absorption properties like blotting 
paper. 

In a preferred embodiment of the vapour 
barrier according to the invention, this further 
comprises a water absorbing layer which is 
| arranged in contact with the outer side of one of 
the vapourtight layers. The further water 
absorbing layer may be composed in the same 
manner as the layer disposed between the two 
vapour-tight layers and may, like that layer, be 
impregnated with a fungicide. 

When such a vapour barrier is employed in a 
roof or wall construction, it is placed in such a 
|j manner that the water absorbing layer, which is 
in contact with the outer side of one of the 
vapour-tight layers, is located on the inner side of 
the vapour barrier and may thus serve to absorb 
water which during the hot part of the year is 
forced from the opposite side of the vapour 
barrier or from the interspace between the two 
vapourtight layers into the water absorbing layer 
on the inner side of the vapour barrier. 

The water absorption capacity of the inner 
water absorbing layer should be so high that it 
can absorb all the amount of moisture thus driven 
out without giving rise to dripping before the 
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water is evaporated. 

The vapour barrier according to the invention is 
preferably produced in sheet form by feeding 
forward a sheet of the water absorbing material 
e.g. in the form of a glass fiber fleece- or felt-like 
material or a rot resistant paper, and by 
continuously extruding thin foils of a 
thermoplastic material, such as polyethylene, 
directly onto the surfaces of the sheet of the 
water absorbing material. For the extrusion wide 
nozzles are used, in which blinds are alers and 
can upon cooling be rolled up to form rolls e.g. 
jumbo-rolls, meaning rolls having a sheet length 
of e.g. 600 m. 

It may be desirable to make the marginal zones 
on one side of the sheet material self-adhesive in 
order to facilitate the joining of two or more 
sheets by overlapping. The formation of the self- 
adhesive marginal zones may take place in 
connection with a conversion of jumbo-rolls to 
commercial rolls having a sheet length of about 
25 m, set-off rollers being used for the purpose. 

In order to avoid a sticking-together in the 
marginal zones, strips of silicone paper may be 
applied to the self-adhesive marginal zones 
before the rotling-up into commercial rolls takes 
place. 

The vapour barrier according to the invention is 
particularly suitable for use in a roof construction 
comprising a vapour-tight outer covering. An 
example of such a roof construction is a 
construction built up from cases which as their 
upper supporting layer have a plywood plate 
which on its upper side has an adhesively applied 
covering consisting of one or more layers of 
£p_o.fin3Je[t. The inner space of such cases can be 
filled with an insulating material, e.g. mineral 
wool, and the bottom consists e.g. of a wood 
wool concrete slab which at the same lime 
constitutes the ceiling lining. When such cases 
"are provided with a vapour barrier according to 
the invention, this is preferably arranged on the 
upper side of the wood wool concrete slab. 

The vapour barrier according to the invention 
can, however, also be used for interior 
supplemental insulation of outer walls. Ordinarily, 
an interior supplemental insulation is made by 
setting up a lath frame on the inner side of the 
wall and placing mineral wool mats between the 
laths, whereafter a cover plate is nailed to the 
laths. Even if a completely vapour-tight 
membrane is arranged between the mineral wool 
insulating layer and the cover plate, moisture 
problems may occur in such a construction as a 
consequence of the fact that moisture absorbed 
in the outer wall e.g. due to heavy rain will under 
the influence of solar heat during the hot part of 
the year be driven inwards through the wall and 
the insulating layer and will be condensed on the 
outer side of the vapour-tight membrane. Such a 
condensation of water vapour, which may in 
particularly grave cases have the effect that 
condensed water trickles down along the outer 
side of the membrane and out on the floor, and 
may in other cases have the effect that both 
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insulation and laths become moist and are 
attacked by rot and fungi, can be avoided by 
using the vapour barrier according to the 
invention, which does not entrap any condensed 
water, but enables it to penetrate into the water 
absorbing layer on the inner side of the vapour 
barrier and to be evaporated therefrom. 

The vapour barrier can also be used to prevent 
the accumulation of condensed water on the 
inner side of walls of water and vapour 
impervious materials other than roofing felt, such 
as ship's sides and airplane walls made from 
metal plates. 

The water absorbing layer disposed between 
the two vapour impervious layers serves during 
the cold part of the year to increase the 
resistance to diffusion of water vapour in a 
direction towards the outer side of the vapour 
barrier, and to absorb water which during the hot 
part of the year is forced in the opposite 
direction. 

In practice the said strips can have a width of 
at least 10 cm and the non-covered areas a width 
of less than 10 cm. 

The invention will nowbe further described 
with reference to the drawings, in which 

Fig. 1 shows a diagrammatic cross section of 
one embodiment of the vapour barrier according 
to the invention. 

Fig. 2 shows the vapour barrier of Fig. 1 as seen 
from above. 

Fig. 3 shows a diagrammatic cross section of 
another embodiment of the vapour barrier 
according to the invention, and 

Fig. 4 shows the vapour barrier of Fig. 3 as seen 
from above. 

The vapour barrier illustrated in Fig. 1 is 
composed of two perforated vapour-tight foils 1 
and 2, between which a layer of water absorbing 
material 3 is interposed. In the foil 1 circular holes 
5 having a relatively great diameter, d t , are 
provided. The holes are arranged in rows at 
equidistant spacing. In the layer 2 holes 6 having 
a relatively small diameter. d 2 , are provided. 
These are located in the zone between four holes 
5 and at the same distance from each hole. 

The embodiment of the vapour barrier 
according to the invention illustrated in Figs. 3 
and 4 comprises a layer of water absorbing 
material, e.g. consisting of a water absorbing 
glass fiber fleece- or felt-like material or a rot 
resistant paper having a weight of about 100 
g/m2, said layer being coated on both sides with 
strips 1 1 of a vapour-tight foil. The strips 11. 
which may e.g. have a width of 28 cm and may 
consist of polyethylene foil having a weight of 40 
g/m, are arranged in such a manner that non- 
coated spaces 12 are formed between adjacent 
edges of the strips. In the embodiment shown, 
the spaces 12 have the same width, e.g. 8 cm. on 
both sides of the layer 10, whereby the diffusion 
path through the glass fibermaterial will be about 
10 cm. 

The vapour barrier illustrated comprises a 
further layer 13 of water absorbing material. The 
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\ layer 13 is connected with one of the vapour 
j arresting layers formed by the strips 1 1. 



Claims 

1. Vapour barrier comprising a layer of a 
vapour-tight (vapour impervious) material 
connected with a layer of water absorbing 
material, openings permitting the passage of 
vapour and water being provided in the layer of 
vapour-tight material, characterized in that it 
comprises two vapour-tight layers {1, 2; 1 1) and a 
water absorbing layer (3. 10) disposed 
therebetween, openings (5, 6; 12) being provided 
in both vapour-tight layers (1, 2; 11). the openings 
(5. 12) in one layer (1.11) being arranged in 
displaced positions relatively to the openings (6, 
12) in the other layer (2, 1 1). 

2. Vapour barrier according to claim 1, 
characterized in that it further comprises a water 
absorbing layer (13) arranged in contact with the 
outer surface of one of the vapour-tight layers 
01)- 

3. Vapour barrier according to claims 1 and 2. 
characterized in that the water absorbing layers 
(3; 10, 13) consist of or contain natural or 
modified cellulose fibers. 

4. Vapour barrier according to claims 1, 2 or 3. 
characterized in that the water absorbing layers 
(3; 10, 13) are impregnated with a fungicide. 

5. Vapour barrier according to claim 1, 
characterized in that the vapour-tight layers (1, 2) 
consist of perforated plastics foils. 

6. Vapour barrier according to claim 5, 
characterized in that the perforations in one of 
the vapour-tight layers (2) are smaller than the 
perforations in the other vapour-tight layer (1). 

7. Vapour barrier according to claim 1, 
characterized in that the vapour-tight layers 
consist of strips (11) of a vapour-tight foil, which 
strips are arranged with narrow interspaces (12) 
therebetween. 

8. Vapour barrier according to claim 7, 
characterized in that the vapour-tight layers 
consist of strips (1 1 ) of equal width, b with non- 
coated spaces 12 of width a therebetween and 
the strips on one side of the layer (3, 19) of water 
absorbing material are displaced by 
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relatively to the strips on the opposite side of 
the layer. * 



Patentanspruche 

1. Dampfsperre mtt einer mit einer Schicht aus 
wasserabsorbierenden Material verbundenen 
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Schicht aus einem dampfdichten 
(dampfundurchlassigen) Material, wobei in der 
Schicht aus dampfdichtem Material den 
Durchtritt von Dampf und Wasscr ermoglichende 
Offnungen vorgesehen sind dadurch 
gekennzeichnet, daS sie zwei dampfdichte 
Schichten (1. 2; 11) und eine dazwischen 
angeordnete wasserabsorbierende Schicht {3. 10) 
aufweist, Offnungen (5. 6; 12) in beiden 
dampfdichten Schichten (1,2; 11) vorgesehen 
sind. die Offnungen (5. 12) in einer Schicht (1, 11) 
an relativ zu den Offnungen (6. 12) in der anderen 
Schicht (2, 11) versetzten Stellen angeordnet 
sind. 

2. Dampfsperre nach Anspruch 1. dadurch 
gekennzeichnet. dafi sie ferner eine in Beruhrung 
mit der au&eren Oberflache einer der 
dampfdichten Schichten (11) angeordnete 
wasserabsorbierende Schicht (13) aufweist. 

3. Dampfsperre nach Anspruch 1 und 2. 
dadurch gekennzeichnet. daft die 
wasserabsorbierenden schichten {3; 10, 13) aus 
naturlichen oder modifizienen Zellulosefasern 
bestehen oder solche enthalten. 

4. Dampfsperre nach den Anspriichen 1. 2 oder 
3 dadurch gekennzeichnet daS die 
wasserabsorbierenden Schichten (3; 10, 13) mit 
einem Fungizid impragniert sind. 

5. Dampfsperre nach Anspruch 1, dadurch 
gekennzeichnet. daB die dampfdichten Schichten 
(1, 2) aus perforierten Kunststoffolien bestehen. 

6. Dampfsperre nach Anspruch 5 dadurch 
gekennzeichnet, daS die Perforierungen in einer 
der dampfdichten Schichten (2) kleiner sind als 
die Perforierungen in der anderen dampfdichten 
Schicht (1). 

7. Dampfsperre nach Anspruch 1. dadurch 
gekennzeichnet, dafi die dampfdichten Schichten 
aus Streifen (11) einer dampfdichten Folie 
bestehen, wobei die Streifen mil schmalen 
dazwischenliegenden Zwischenraumen (12) 
angeordnet sind. 

8. Dampfsperre nach Anspruch 7. dadurch 
gekennzeichnet. da& die dampfdichten Schichten 
aus Streifen (11) gleicher Breite b mit 
unbeschichteten Zwischenraumen (12) der Breite 
a dazwischen bestehen und die Streifen auf einer 
Seite der Schicht (3, 10) aus 
wasserabsorbierendem Material in bezug auf die 
Streifen auf der anderen Seite der Schicht urn 

a * k versetzl sind. • 



couches etanches a la vapeur (1.2; 11) et une 
couche d'absorption de I'eau (3. 10} interposee 
entre les deux premieres couches, des ouvertures 
(5, 6; 12) etant prcvues dans les deux couches de 
5 materiau etanche a la vapeur (1,2; 11), les 
ouvertures (5, 12) d'une couche (1, 11) etant 
amenagees en disposition decalee par rapport 
aux ouvertures (6, 12) de I'autre couche (2. 11). 

2. Barriere de vapeur selon la revendication 1, 
10 caracterisee en ce qu'elle comporte en outre une 

couche d'absorption de I'eau (13) disposee au 
contact de la surface exterieure de Tune des 
couches etanches a I'eau (11). 

3. Barriere de vapeur selon les revendications 1 
75 et 2. caracterisee en ce que les couches 

d'adsorption de I'eau (3; 10. 13) sont composees 
de ou contiennent des fibres de cellulose 
naturetle ou modifiees. 

4. Barriere de vapeur selon les revendications 
20 \ t 2 ou 3, caracterisee en ce que les couches 

d'absorption de I'eau (3; 10. 13) sont impregnees 
d'un fongicide. 

5. Barriere de vapeur selon la revendication 1. 
caracterisee en ce que les couches etanches a la 

25 vapeur (1, 2) sont des feuilles ptastiques 
perforees. 

6. Barriere de vapeur selon la revendication 5. 
caracterisee en ce que les perforations de I'une 

. des couches etanches a la vapeur (2) sont de 
30 dimension inferieure a celle des perforations de 
I'autre couche etanche a la vapeur (1). 

7. Barriere de vapeur selon la revendication 1, 
caracterisee en ce que les couches etanches a la 
vapeur sont des bandes (11) d'une feuille etanche 

35 a la vapeur. ces bandes etant disposees de facon 
a menager entre elles des espaces etroits (12). 

8. Barriere de vapeur selon la revendication 7. 
caracterisee en ce que les couches etanches a la 
vapeur sont des bandes (11) d'egale targeur, b, 

40 avec entre elles des espaces non recouverts (12) 
• dalaigeur a, et en ce que tes bandes situees d un 
cote de la couche d'absorption de I'eau (3. 10) 
sont decalees de 

a + b 

45 —J" 

par rapport aux bandes situees sur le cote 
oppose de la couche. 

50 
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Revendications 

1. Barriere de vapeur comportant une couche 
d'un materiau etanche a la vapeur (impermeable 60 
a la vapeur) reliee a une couche de materiau 
absorbant I'eau, des ouvertures permettant le 
passage de la vapeur et de I'eau etant prevues 
dans la couche de materiau etanche a la vapeur. 
caracterisee en ce qu'elle comporte deux 65 
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